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RESUME. - Sardinella aurita (Clupeidae) dans la lagune cotiere 
de Mar Chiquita : approche morphologique et identification par 
ADN barcoding. 

Deux specimens de Sardinella aurita ont ete captures dans 
la lagune cotiere de Mar Chiquita, Argentine, et identifies sur des 
bases morphologique et moleculaire. Le statut taxinomique du 
genre dans Focean Atlantique ouest reste encore incertain. Les 
resultats presentes dans cette etude, bases sur F analyse par ADN 
barcoding, sont en accord avec ceux qui ont ete obtenus par d’autres 
marqueurs moleculaires et suggerent que les especes S. aurita et 
S. brasiliensis sont conspecifiques. 
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Two clupeids of the genus Sardinella were caught in Mar Chi¬ 
quita coastal lagoon (MCH) at the end of December 2008, with a 
beach seine net (Fig. 1A-C). MCH is a temperate shallow coastal 
lagoon located in Buenos Aires province, Argentina (37°32’- 
37°45’S; 57°19 , -57°26 , W). The fish fauna of this lagoon is com¬ 
posed by approximately 28 species (Gonzalez-Castro et al., 2009), 
and no records of the genus Sardinella were previously reported. 

Specimens were morphologically identified based on Whitehe¬ 
ad (1985) and Munroe and Nizinski (2002). A sample of white mus¬ 
cle tissue was excised from each individual and preserved in 100% 
ethanol at -20°C for genetic analysis. The specimens were depos¬ 
ited in the fish collection of Universidad Nacional de Mar del Plata, 
Argentina, under the catalogue number UNMDP1310 and UNMDP 
1311. Individuals were measured following Cervigon (1982). Mer- 
istic characters for pair and unpaired fin rays and anterior gill rakers 
on lower limbs were recorded. DNA extraction, polymerase chain 
reaction (PCR), and sequencing of COI gene were performed fol¬ 
lowing standard DNA barcoding methods (Hajibabaei et al ., 2005). 

Morphometric and meristic characters of collected specimens 
are shown in table I. Body somewhat compressed and moderately 
elongate, abdomen rounded with scutes, posterior end of the gill 
opening with fleshy outgrowths and caudal fin deeply forked; col¬ 
our in fresh light bluish dorsally and lateral surfaces silvery grey; 
anterior gillrakers on lower limbs of second and third gill arches 
relatively flattened (Fig. ID). 

A 652 base pair amplicon for the 5’ region of the mitochon¬ 
drial COI gene was bidirectionally sequenced in both specimens 
(GenBank Accession numbers: HM421919 and HM421920). The 
individuals differed by only two nucleotides. Using the library of 
sequences collected in BOLD (Barcode of Life Data Systems) the 


Table I. - Morphometric (in mm) and meristic measurements for the two 
Sardinella aurita collected in Mar Chiquita coastal lagoon (Argentina). 


Measurements 

UNMDP 1310 

UNMDP 1311 

Total length, TL 

215.0 

191.0 

Standard length, SL 

185.0 

153.0 

Weight 

80.0 

50.0 

Head length 

40.5 

39.5 

Preorbital length 

12.0 

12.1 

Postorbital length 

18.5 

17.7 

Horizontal eye diameter 

10.0 

9.7 

Body height 

48.7 

41.3 

Dorsal fin base length 

22.7 

18.9 

Anal fin base length 

26.9 

24.1 

Pectoral fin length 

26.6 

25.4 

Dorsal-fin rays 

15 

14 

Pectoral-fin rays 

17 

19 

Pelvic-fin rays 

8 

8 

Anal-fin rays 

17 

16 

Gill rakers 

116 

111 


closest matches of our sequences were located. Considering the 
“Species level Barcode Database” (includes every COI Barcode 
record with a species level identification as a minimum sequence 
length of 500 bp), UNMDP 1311 matched with S. aurita Valenci¬ 
ennes, 1847 in 98.82 to 99.85% (n = 10) and with S. Janeiro (Eigen- 
mann, 1894) in 99.16 to 99.85% (n = 5), whereas UNMDP 1310 
matched 99.1 to 100% with S. aurita (n = 9) and 99.49 to 100% 
with S. Janeiro (n = 5). 

Two species of Sardinella occurred almost sympatrically in 
the western Atlantic Ocean, S. aurita and S. Janeiro, but only the 
former was registered in Argentine waters (Whitehead, 1985; Mun¬ 
roe and Nizinski, 2002). The latter species was recently renamed 
(Figueiredo et al., 2010) as S. brasiliensis (Steindachner, 1879). 
Nonetheless, the validity of both species is somewhat questionable. 
Whitehead (1970) removed S. brasiliensis from the synonym of S. 
aurita based on the difference on gill-rakers counts in the syntypes 
of S. brasiliensis from off Brazil, and concluded that those with low 
gill-rakers counts (80-120) were S. aurita whereas those with high 
gill-rakers counts (over 150) were S. brasiliensis (Steindachner, 
1879). On the other hand, he also proposed that both species might 
be distinguished from each other based on the shape of the gill rak¬ 
ers of the 2 nd and 3 rd branchial arch, being flattened in S. aurita and 
strongly curved in S. brasiliensis (Whitehead, 1985). However, the 
same author stated that “the separation of S. aurita and S. brasil- 
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iensis by means of gillrakers shape and a higher gillraker count is 
tentative”. 

Several works showed no molecular differences between S. 
aurita and S. brasiliensis (Tringali and Wilson, 1993 and refer¬ 
ences therein; De Donato et al., 2005). Tringali and Wilson (1993) 
employing analysis of restriction-site polymorphisms of mtDNA 
compared specimens with different counts in gillrakers. Their results 
suggest that both are conspecific. In accordance with these studies, 
each COI sequence of the specimens collected in our study revealed 
a high similarity with sequences of both S. aurita and S. brasiliensis. 
Moreover, Munroe and Nizinski (2002) describing the species of the 
western central Atlantic considered also that purported differences 
in gillraker morphology of both species need to be confirmed and 
suggest that S. brasiliensis may be a junior synonym of S. aurita. 

Individuals collected in MCH presented low gill-raker counts 
and gill rakers of the 2 nd and 3 rd branchial arch slightly flattened. 
These characteristics are coincident with those reported for S. auri¬ 
ta. Molecular results also related our specimens with S. aurita. Tak¬ 
ing into account previous evidences and those found in the present 
work, new studies employing morphological, meristic, morpho- 


metrical and molecular techniques with specimens collected over a 
wide distribution range are needed to reinforce S. brasiliensis as a 
junior synonym of S. aurita. 

Acknowledgements. - We would like to thank an anonymous reviewer 
for offering helpful comments that improved the earlier draft of the manu¬ 
script. This work represents a contribution to the South American Regional 
Working Group of FISH-BOL. This research was partially supported by PIP 
CONICET 0942 and through funding from the Canadian Barcode of Life 
Network from Genome Canada (through the Ontario Genomics Institute). 


REFERENCES 

CERVIGON F., 1982. - La ictiofauna estuarina del Cano Manamo 
y areas adyacentes. In: Novoa D Comp. Los Recursos Pesque- 
ros del Rio Orinoco y su Explotacion, pp. 205-260. Caracas: 
Corporacion Venezolana de Guay ana, Editorial Arte. 

DE DONATO M., MIMBELA DE LORONO I., RAMIREZ I. & 
MARIN B., 2005. - Baja diferenciacion genetica entre pobla- 
ciones de sardina, Sardinella aurita, del oriente venezolano. 
Cienc. Mar., 31(3): 529-535. 



57°24’W 


57°19’W 


FIGUEIREDO J.L., SALLES A.C.R. & RABELO L.B., 2010. - 
Sardinella brasiliensis (Steindachner, 1879) (Teleostei: Clupei- 
dae), nome valido aplicado a sardinha-verdadeira no sudeste do 
Brasil. Pap. Avulsos Zool., 50(18): 281-283. 

GONZALEZ-CASTRO M., DIAZ DE ASTARLOA J.M., COUS- 
SEAU M.B., FIGUEROA D.E., DELPIANI S.M., BRUNO 
D.O., GUZONNI J.M., BLASINA G.E. & DELI-ANTONI 
M.Y., 2009. - Fish composition in a south-western Atlantic tem¬ 
perate coastal lagoon. Spatial-temporal variation and relation¬ 
ships with environmental variables. J. Mar. Biol. Ass. UK, 89: 
593-604. 

HAJIBABAEI M., DeWAARD J.R. & IVANOVA N.V., 2005. - 
Critical factors for assembling a high volume of DNAbarcodes. 
Phil. Trans. R. Soc. Lond., Biol. Sci ., 360: 1959-1967. 


MUNROE T.A. & NIZINSKI M.S., 2002. - Clupeidae. In: The Liv¬ 


Figure 1. - A: Map of Mar Chiquita 
coastal lagoon where the individuals 
of Sardinella aurita were captured. 
B: Specimen UNMDP 1311. C: Speci¬ 
men UNMDP 1310. D: Detail of lower 
gill raker. Scale bar = 50 mm. 


ing Marine Resources of the Western 
Central Atlantic. FAO Species Identifi¬ 
cation Guide for Fishery Purposes and 
American Society of Ichthyologists and 
Herpetologists special publication no. 5 
(Carpenter K.E., ed.), pp. 804-821. 
Rome: FAO. 



TRINGALI M.D. & WILSON R.R., 
1993. - Differences in haplotype fre¬ 
quencies of mtDNA of the Spanish sar¬ 
dine Sardinella aurita between speci¬ 
mens from the eastern Gulf of Mexico 
and southern Brazil. Fish. Bull., 91: 
362-370. 

WHITEHEAD P.J.P., 1970. - The clu- 
peoid fishes described by Steindachner. 
Bull. Br. Mus. (Nat. Hist.). Zoology, 
20(1): 1-46. 

WHITEHEAD J.P.J., 1985. - Clupeoid 
Fishes of the World. An Annotated and 
Illustrated Catalogue of Herrings, Sar¬ 
dines, Pilchards, Sprats, Anchovies and 
Wolf-herrings. Part 1: Chirocentridae, 
Clupeidae and Pristigasteridae. FAO 
Fish.Synop., 125,7(1): 1-303. 

Regu le 28 avril 2011. 

Accepte pour publication le 23 aout 
2011. 


398 


Cybium 2012,36(2) 
















